Introduction
Rasmussen's aneurysm, named after Fritz Valdemar Rasmussen, is an aneurysm arising from the pulmonary artery adjacent to or within a tuberculous cavity. Although it is reported in 5% of autopsy series 1 of patients with tubercular cavities, only a few clinical case reports exist in literature. [2] [3] [4] [5] [6] [7] [8] [9] [10] In patients of tuberculosis after an active infective etiology of hemoptysis has been ruled out, the cause of hemoptysis is generally looked for in the bronchial arteries. Bronchial arteries in such a patient gets hypertrophied and enlarged and show rich broncho-pulmonary communications, which are the usual source of bleed. Bronchial artery embolization using various substances like gel foam, PVA embolization particles, coils, etc. have been used to control massive hemoptysis. If no abnormal bronchial arteries are found, then surgical lobectomy is considered for the control of lifethreatening bleed. Rasmussen's aneurysm, if present, can be another treatable cause of hemoptysis in such patients. We report one such patient who had recurrent hemoptysis despite prior bronchial artery embolization procedure, and on evaluation by CT pulmonary artery angiogram was found to have multiple Rasmussen's aneurysms arising from the pulmonary i n d i a n h e a r t j o u r n a l 6 7 ( 2 0 1 5 ) s 5 3 -s 5 6 a r t i c l e i n f o arteries, which were then successfully treated by coil embolization.
Case report
A 35-year-old male patient with a past history of tuberculosis of lung, which was treated earlier with anti-tubercular therapy, had presented with a history of recurrent hemoptysis. He had undergone bronchial artery embolization earlier at a different hospital. He, however, continued to have recurrent hemoptysis and was referred to us for evaluation and management. His evaluation revealed no evidence of active tuberculosis. He underwent CT pulmonary angiogram for evaluation of the cause of hemoptysis, which revealed three large Rasmussen's aneurysms arising from the branches of right pulmonary artery (Fig. 1a-c) . In view of the reported literature of Rasmussen's aneurysm as a source of massive hemoptysis, he was taken up for the embolization procedure. His right pulmonary artery was selectively cannulated via right femoral venous approach. One large Rasmussen's aneurysm, which was arising from the anterior division of the inferior branch of right pulmonary artery, was selectively cannulated using a MicroFerret catheter (Cook Medical, Denmark). As this was a large aneurysm measuring 22 mm Â 16 mm with a narrow neck, it was embolized with two soft MicroNester Coils (Cook Medical, Bloomington, IN, USA) released inside the aneurysm cavity and almost completely obliterating the aneurysmal cavity. The other two aneurysms (measuring 8 mm Â 7 mm and 6 mm Â 6 mm) were arising sequentially from the posterior division of the inferior branch of right pulmonary artery. There was a long normal segment of this feeding branch prior to the aneurysms. This branch was occluded by releasing two Hilal coils (Cook Medical, Bloomington, IN, USA) in the feeding portion of this branch prior to the aneurysms and thus occluding both of them. Repeat CT pulmonary angiogram confirmed the complete occlusion of all the aneurysms (Fig. 2a  and b ). This also resulted in successful control of hemoptysis.
Discussion
Hemoptysis is a known complication of active or old burnt-out pulmonary tuberculosis. Mild hemoptysis in a patient with i n d i a n h e a r t j o u r n a l 6 7 ( 2 0 1 5 ) s 5 3 -s 5 6 history of old treated tuberculosis of lungs is usually secondary to tubercular reactivation or secondary bacterial or Aspergillus infection of a tuberculous cavity. Chronic bronchitis or bronchiectasis in such patients could also be responsible for hemoptysis. Massive hemoptysis in them is often secondary to a vascular complication. Such massive hemoptysis usually originates from the bronchial circulation (95%) rather than pulmonary circulation. 1 Bronchial arteries in such patients with chronic inflammation get hypertrophied and lead to development of broncho-pulmonary and arterio-venous communications, which are the common sources of bleed. Bronchial artery embolization has rightfully become the usual way to treat such patients with massive hemoptysis. Rasmussen's aneurysm in patients with cavitary tuberculosis is caused due to gradual weakening of adjacent pulmonary arterial wall. The granulation tissue replaces the adventitia and media of the pulmonary arterial wall, which is in turn replaced by fibrin, leading to thinning and pseudoaneurysm formation. 11 In a study, 38% of patients who re-bled after successful bronchial artery embolizations for hemoptysis had Rasmussen aneurysms. 5 Being rare, Rasmussen's aneurysms are not looked for and so are often missed. CT pulmonary angiography is the investigation of choice to diagnose them and should be done in patients with recurrent hemoptysis, especially if there is recurrence after prior bronchial artery embolization. Our case emphasizes this fact, as CT pulmonary angiography in this case was crucial in diagnosing Rasmussen's aneurysm, which would have been otherwise missed. Embolization procedure technique for treating Rasmussen's aneurysm needs special care, as being pseudoaneurysm, they are very prone to rupture and bleeding during the procedure. Many commercially available substances including embospheres, coils, glue, gel foam, detachable balloons, stent grafts, etc. can be used for embolization. However, in view of their tendency to rupture, glue is considered preferable. 10 In our case, we had used a soft MicroNester Coil (Cook Medical) to embolize the larger aneurysm. This coil is very soft and takes the shape of the aneurysm easily and without putting pressure on the wall, and that is why, this coil is also used for embolization in the intracranial vascular aneurysms. For the other aneurysm in our case, as there was a long feeding pulmonary artery branch, it could easily be occluded using the common Hilal coil (Cook Medical) without touching the Rasmussen's aneurysms.
Conclusions
Rasmussen's aneurysm is a rare and often missed cause of hemoptysis in patients with tubercular lung cavities. CT pulmonary angiography is the best investigation to confirm their existence and should be done in patients with recurrent hemoptysis, especially if it happens after bronchial arteries have been successfully embolized. Special care should be taken for embolization of Rasmussen's aneurysms, as they are very prone to rupture and bleeding.
